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TREATMENT OF MIGRAINE HEADACHE aspirin is known to have a very short plasma half life. New 

formulations of metoclopraniide that are effective in treating 

REFERENCE TO RELATED APPLICATION migraine headache and that avoid the disadvantages of this 

This application is a continuation-in-part of U.S. Sen No. . other previously disclosed preparations would represent 

08/966^06, filed Nov. 10, 1997 (now U.S. Pat. No. 6,(y77, ' ^ ^^^^ «<^^«ce ,n the art. 

539), which is a continuation-in-part of U.S. apphcation Ser. SUMMARY OF THE INVENTION 

No. 0a^48^32, filed Nov. 12, 1996, now abandoned. jhe present invention is based upon the discovery of 

pipi n ni7 THP iMVPNxinM improved formulations for the treatment of migraine head- 

ricdAJ ur jnc jnviiiNijun ^^^^ formulations contain a combination of metoclo- 

The present invention is directed to compositions com- pramide and one or more analgesics (preferably NSAlDs) 

prising metoclopramide and a second drug, particularly an prepared in such a manner as to avoid the loss of 

analgesic. These compositions may be used as a treatment activity that has been observed to sometimes accompany 

for migraine and other disorders. such formulations. In particular, it has been discovered that 

j5 loss of activity occurs when an acidic analgesic is in 

BACKGROUND prolonged contact with metoclopramide. Thus, composi- 

\M* ' ' • r t J . . . , ^^^^ that Utilize non-acidic analgesics (i.e., analgesics hav- 

Migraine ,s a painful syndrome cbaractenzed by ingapK.of 7 or above when dis^lved in water) or in which 

unih eral, pnbalmg headaches, nausea vomiting, and sen- „,etocIopraniide and analgesic are separated offer substan- 

s.Uyitytohghtandsound.ArorDXimately23milhon^^ ^j,, advantages. In addition, new dosage forms have been 

cans pre^ntly suffer from U»s disorder. Drugs that have j.^.^^ ^^at have improved therapeutic characteristics, 

been used m an attempt to Irea migraine mchide: ergota- specifically, improved absorption of drug has been accom- 

mine and e^otamine-like agents; serotonm agones; and jj^^ed using "coordinated" dosage fonis in which meto- 

ca&me with ergots or other phannacologic agents («^^^^ clopramide and NSAID are iequentially delivered. 

Silberstem, S. D., Curr. Opinion Neurology 7:258-263 i,*,™,,*,^ „ i« u* • ^ u 

(1994); Welch, K. M.A..Ne^Er,glJ. Med. 3^:1476-1483 « ""T ^ "'"^T^ 

(1993); Kuma;. K. L.,/. Gen. Inf. Med. 9:339-34« (1994); ^ 

Saadah. H , WeflrfacAe 32:95-97 (1992); and Becker, ylrj- , .f « . ^ ,u • . 

/l«mitte/rt>r5ftu,ig42(4):552-555(1992)).Alloflhesedn.gs f^**' P«^°' mvention k directed to a 

. arc thought to initially relieve mi^aiw^issociated pain by Ph»nm<=^»hcal composition m unit do^ge form surtable for 

causing vasoconstriction. UnfortuMtely.thislcadbtomimer- ^ 2!*' »dm.mslrat.on m the treatment of migraine headache, 

ous side effects such as chest pain or pressure, flushing, dosage fom. contains metoclopramide m an amount 

generalized tingling sensations, nausea, vomiting, pain in f"^'"^ to increase gasinc motihty m a patient suffenng 

tbclegsaildarni5.aslhema.dfOWsiness.anddizanis^ a migraine attack and a non-ac.d.c analgesic 

eigol^ is a particularly pernicious side effect of ergot (P;;^fe"''ly a non-acidic NSAID) m an amount effective to 

drugs and is characterized by severe central and peripheral °' Mr"'..! . m ^ ^ I' 

■ . • .• •-• J- t .- form should be either a tablet or capsule and should be fiee 

vasoconstriction, nausea, vomiting, diarrhea, colic, ,„ .- . , .• f^-^^ 

, J. . _.u - J 1.1 . • • from vasoactive agents, inchidme 5 HT aeomst vasoactive 

headache, vertigo, paresthesia, and possibly convulsive sei- . j r . * V. 

r ^ agents. The dosage form may be coordinalcd for the seqnen- 

. - . tial delivery of drugs and may incorporate long-acting 

Patients have, on occasion, found total or partial relief for ^ NSAIDs, including cyclooxygenase-2 inhibitors, 

some forms of migrame through the use of non-prescription Alternatively, the dosage form may conUin analgesics for- 

"'^ ^^.'^J" (^^^"SlJ- Med 329: oiulaled to be long acting. The most piefeired non-acidic 

1476-1483 (1993)), mitial dosages of such analgesics nsAID is Celecoxib (Cfclebrcx®). typically in an amount of 

are typicaUytaspinn, 500-650 mg;acetammophen, 500 mg; between 25 and 250 mg. It is dearable that suffideDt 

naproxen sodium. 750-825 mg; tolfenamic add, 200-400 ,5 metoclopramide be present to reduce or eliminate the nausea 

mg; and, ibuprofen 200 mg. After oral dosmg. peak plasma associated with migraine headache. TVpically, a dosage form 

concentrations m normal su^ects usually occur at about 1 vnll have between 1 mg and 100 mg of metoclopramide. 

hour for aspirm and acetaminophen, and between 1 and 2 ,„ , ,^ ^^^^ ^ 

hours for naproxen sodnin^ totfenarmc aad, and ibuprofen. ^^ulical composition in umt dosage form that bL been 

However, tteab^iphM of these and othe^ ^ ^^^^ase storage stabflized. Metoclopramide and one or 

^gmne attack hi« been shown to be unpaired, appaienfly 3„3,g^^ (preferably NSAIDs) are present in an 

e o gas s aas. amount such that their combination is effective in reducing 

IdeaUy a migraine drug foraiulation should be nonaddic- or eliminating headache pain. Add-base storage stabiliza- 

tivc and free of vasoactive agents (i.e. agents causing the tion is accomplished by constructing dosage forms in a 

constriction or dilation of blood vessels). This requires the 55 manner that eliminates or minimizes contact between the 

exchision of ergots, serotonin agonists such as sumatriptan drugs during storage. For example, tablets or capsules may 

(inchjding related 5 HT agonist heterocyclic compounds as be made in which either metoclopramide or analgesic is 

described in U.S. Pat. No. 4,816,470) and caffeine. The barrier coated. Alternatively, metoclopramide and analgesic 

formulation should reheve pain, reduce gastric staas, reduce may be in separate layeis of a multilayer tablet. Dosage 

nausea, and allow for a faster rate of drug absorption. 60 forms diould typically be free of vasoactive agents, may be 

Metoclopramide is a dmg known to relieve migraine- coordinated and may contain either long-acting NSAIDs or 

associated nausea when administered at a minimum oral NSAIDs formulated to be long acting. Typical NSAIDs (hat 

dose of 10 mg. Poyser et al. have described a formulation in may be used include: acetaminophen; ibuprofen; flmbipio* 

which a^irin is uniformly intermixed with metoclopramide fen; ketoprofen; naproxen; oxa|>rQzin; etodolaq indometha- 

(U.S.Pat.No. 4380,540). One drawback of this foimulation 65 cin; ketorolac; nabumetane; piroxicam; celecoxib; rofe- 

is that it undergoes unacceptable degradation in a matter of coxib; roeloxicam; JTE-522; L-745337; NS398; and 

two to three weeks at ambient temperatures. In addition, pharmaceutically acceptable salts thereof. The most pre- 
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ferred analgesic is naproxen. This should be present a! 
between 50 mg and 1500 mg and preferably at between 200 
and 600 mg. Although any form of naproxen is compatible 
with the invention, naproxen sodium is generally preferred. 

More generally, the present invention encompasses phar- 5 
maceutical compositions in unit dosage form that contain at 
least one analgesic (preferably an NSAID) in combination 
with metoclopramide and which are either coordinated or in 
which at least one analgesic is long acting or formulated to 
be long acting. In all cases, the combination of drugs ^ould jq 
be effective to reduce or eliminate headache pain. Long 
acting NSAIDs suitable for use io the dosage forms include: 
ibuprofen; flurbiprofen; ketoprofen; oxaprozin; etodolac; 
indomethacin; ketorolac; nabumetane; piroxicam; cele- 
coxib; rdfecoxib; meloxicam; JTE-522; L-745,337; NS398; ^5 
or pbarmaceutically acceptable salts thereof When 
naproxen, the preferred analgesic, is used, it should be 
present in an amount of between 50 and 1500 mg and 
preferably between 200 and 600 mg. The sodium salt of 
naproxen is generally preferred. Analgesics that may be 20 
formulated to be long acting include ibuprofen, a^irin and 
acetaminophen. Methods for making appropriate long acting 
formulations for these and other analgesics are well known 
in the art (see, e.g., Remington's Pharmaceutical Sciences, 
16th ed., A. Oslo editor, Easton Pa. (1980); Controlled 2>rMg 
Delivery, 2nd rev. and ex. ed., Joseph R. Robinson & 
\^cent H. L. Lee eds.. Marcel Dekker (1987), ISBN: 
0824775880; Encyclopedia of Controlled Drug Delivery, 
Edith Mathiowitz, John Wiley & Swis (1999), ISBN: 
0471148288). Coordinated dosage forms should be suitable 3^ 
for oral delivery and will typically take the form of a tablet 
or capsule. Metoclopramide and NSAID may be in separate 
layers of a multilayer tablet and, in general, these dosage 
forms should be substantially free of vasoactive agents such 
a 5 HT agonists. 

Pharmaceutical conopositions contaim'ng analgesics (e.g., 
long-acting NSAIDs or NSAIDs formulated to be long 
acting) may be acid-base storage stabilized or coordinated 
and should, preferably, be suitable for oral administration 
(e.g. in the form of a tablet of capsule). It will also generaUy 40 
be advantageous for metoclopramide to be present at a 
concentration effective to reduce or eliminate the nausea 
associated with migraine headaches. 

The present inventi(Mi is also directed to methods of 
treating patients for migraine headadies. This may be 45 
accomplished by administering an amotmt of any of the 
dosage forms described above effective to reduce or elimi- 
nate one or more of the ^mptoms associated with a 
migraine attadc. More generally, patients maybe adminis- 
tered metock^ramide io conjunction with an analgesic. A 50 
sufScknt amount of these dnig^ ^uld be given so that^ in 
combination, they reduce or eliminate headache. Preferably, 
patients should not be administered vasoactive agents such 
as 5 HT agonists. Long-acting analgesics and analgesics 
formulated to be long acting may be used in the method. 55 
NSAIDS that can be used include: acetaminophen (when 
formulated to be long acting); ibuprofen; flurbiprofen; keto- 
profen; naproxen; oxaprozin; etodolac; indomethacin; 
ketorolac; nabumetane; piroxicam; celecoxib; rofecoxib; 
meloxicam; JTE-522; L-745337; NS398; or phaimaceuli- 60 
cally acceptable salts thereof In general, naproxen is the 
most preferred NSAID, particularly when in the forto of 
naproxen sodium. 

In addition, the invention encompasses methods of 
increa^g the rate of absorption of a drug into the blood- 6S 
stream of a patient by administering it together with meto- 
cfopramide in a coordinated dosage foraa. As described 
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above, the metoclopramide should be released first in an 
amount effective to increase gastric motility. A therapeuti- 
cally effective amount of the drug should then be released 
and reach the gastrointestinal tract of the patient during the 
period that metoclopramide is having its effect. For the 
purposes of this invention absorption is defined as the time 
from which the drug is administered until the time that it 
reaches a peak plasma concentration. This treatment will be 
particularly effective in patients suffering from conditions 
associated with gastric stasis. For example, as suggested 
from the above discussion, migraine patients may be admin- 
istered analgesics. Typically, analgesics will be 
administered, with long-acting NSAIDs and particularly 
naproxen being preferred. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1. is a diagrammatic side view of a single layer 
dosage form of the invention. 

FIG. 2. is a diagrammatic side view of a bilayer dosage 
form of the invention. 

FIG. 3. is a diagrammatic side view of another bilayer 
dosage form of the invention. 

FIG. 4. is a comparative dissolution plot of the metoclo- 
pramide presented in a tablet coating layer and presented in 
a compressed tablet layer. 

FIG. 5a is a plot of pla^a concentrations of metoclo- 
pramide upon administration of tablet(s) of the present 
invention as disclosed in Tablet Example 4. 

FIG. 56 is a plot of plasma concentrations of naproxen 
sodium upon administration of tablet(s) of the present inven- 
tion as disclosed in Tablet Example 4. 

FIG. 6 is a diagrammatic cross section side view of a 
tablet coating pan with baffles and spray nozzles. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention is based upon the discovery of 
several improved pharmaceutical compositions for admin- 
istering analgesics, particularly NSAIDs, to migraine 
patierits. The first of these involves a unit dosage form that 
has metoclopramide and a non-acidic analge^c. The meto- 
clopramide should be present in an amount of between 1 and 
100 mg and preferably between 2 and 20 mg. It should also 
be "rapidly available,** i.e. sustained release formulations of 
metoclopramide will be generally undesirable. The formu- 
lation should typically be free of vasoactive agents to avoid 
side effects and the analgesic used should be non-acidic to 
avoid the loss of activity that has been found to result from 
prolonged contact between metoclopramide and acidic 
dmg^ eg. a^irin. 

The effectiveness of a dosage form containing metoclo- 
pramide and an acidic analgesic may be maintained if the 
drugs do not have substantia] direct contact with one 
another For example, either metoclopramide or an NSAID 
may be coated with material that serves as a barrier to 
prevent interaction or the drugs may be segregated into 
different layers of a multilayer tablet. Methods for produdi^ 
"acid-base storage stabilized" dosage forms are described in 
the Examples section below. Such dosage forms may, of 
course, be used with non-acidic analgesics as well and, 
preferably, are devoid of vasoactive agents. The preferred 
analgesic is naproxen at between 200 and 600 mg. 

A dosage form may also provide for coordinated delivery, 
i.e., delivery in which there is the sequential release of 
metoclopramide followed by analgesic. Again, methods for 
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prodiicing this type of dosage form are described below. accelerate delivery of the naproxen (or other analgesic) to 
Coordinated dosage forms in which metoclopramide is used the small intestine which is the site of most rapid absorption, 
to promote drug absorption from the Gl tract may also be In a bilayer tablet embodiment, the second portion of the 
used to administer agents other than analgesics and will be tablet will contain, preferably, naproxen sodium in the 
parucularly useful for treating diseases or conditions asso- 5 required dose and appropriate excipicnts, agents to aid 
ciated with gastric stasis. dissolution, lubricants, fillers, etc. It should generally dis- 
Becausc migraine attacks are often prolonged, dosage solve up to 90% completion after the metoclopramide por- 
forms having long acting analgesics, preferably, long acting tion has dissolved and within about 60 minutes. 
NSAIDS, are greatly preferred. For example, naproxen In one embodiment of bilayer tablet preparation, once the 
(with a half life of 12-15 hours) and oxaprozin (with a lo two components have been manufactured, they are com- 
half-life of about 42 to 50 hours) are particularly well suited bined into a single tablet. This process allows for different 
for the treatment of migraine patients. Alternatively, anal- dosages of either component (i.e. the metoclopramide com- 
gesics may be q>ecially formulated to be long acting. ponent or the naproxen sodium component) to be usefully 
Features of the dosage forms described above may, if combined into a single tablet in an efficient way. In another 
desired be combined. For example, an acid-base stabilized 15 embodiment, substantially each naproxen sodium crystal (or 
dosage form may also be coordinated and contain a long metoclopramide particle) is coated with a rapid dissolving 
acting NSAID. In all cases, it is preferred that formulations excipient material, conveniently, prior to tableting. 
for the treatment of patients be free from vasoactive agents Powder flow characteristics and powder compressibility 
and that they be suitable for oral administration. are the main criteria to be considered with inspect to 
Making of Pharmaceutical Preparations 20 successful tablet production. To improve compressibility. 
Hie pharmacologically active compositions of the inven- naproxen sodium may be granulated. This involves increas- 
tioD can be made in accordance with- methods that are ing granule size through the addition of excipients that 
standard in the art (see, e.g.. Remington's Pharmaceutical provide binding properties as well as disintegration proper- 
Sdencesy 16th cd., A. Oslo editor, Easton Pa. (1980)). Drugs ties. GranulatioD methods can be performed in a dry or wet 
and drug combinations will typicaUy be prepared in admix- 25 state and include: "slugging;" low- or high-shear granula- 
ture with cooventiona] excipients. Suitable carriers include, tion; wet granulation; and, fluidized-bed granulation. Of 
but are not limited to: water; salt solutions; alcohols; gum these processes, shigging generally produces tablets of less 
Arabic; vegetable oils; benzyl alcohol^ polyethylene gly- hardness and greater friability. Low-shear granulation, high- 
cols; gelatin; carbohydrates such as lactose, amylose or shear granulation, wet granulation and fluidized-bed granu- 
starch; magnesium slearate; talc; sibcic add; viscous paraf- 30 lation generally produce harder, less breakable tablets, 
fin; perfume oil; fatty acid esters; hydroxymethylcellulosc; Useful dosages of other analgesics to combine with 
polyvinyl pyrrohdone, etc. The pharmaceutical preparations metoclopramide include aspirin (particularly about 
can be sterilized and, if desired, mixed with auxiliary agents, 325-1000 mg and 500-650 mg), phenacetin, and acetaini- 
such as: lubricants; preservatives; stabilizers; wetting nophen (particulariy about 325-1000 mg). Such analgesics 
agents; emulsifieis; salts for influencing osmotic pressure; 35 may be formulated to be long acting or may be in a 
buffers; coloring agents; flavoring agents and/or aromatic coordinated dosage form. In cases where the analgesic is 
substances. acidic (e.g. a^irin), acid base stabilized dosage forms 
For non-parenteral applications, particularly suitable dos- should be used, e.g., the acidic analgesic and the metock>- 
agp fcmns are tablets, dragees, liquids^ drops, suppositories, prainide may be sequestered to different layers of a multi- 
and capsules. Sublingual and buccal forms may also be used. 40 layer tablet in such a manner that contact between the drugs 
Sustained or directed release compositions can be is eliminated or minimized. In the case of CbX-2 inhibitors, 
formulated, in which the active components are protected the non-acidic analgesic Celecoxib (Olebrex®) is partkm- 
with differentially degradable coatings^ e.g.» by lariy useful when contained in tablets of from about 100 to 
microencapsulation, multiple coatingSyetc.lt is also pos»*ble 200 mg. Celecoxib peak plasma concentrations occur 
to freeze-<fry compositions and use the lyophilizates for the 45 approximately 3 hours after oral dosing. The effective half- 
preparation of products for injection. life is approximately 11 hours. 

Generally, the compositions of this invention will be Definitions 

dispensed in a unit dosage form comprising about 2-30 mg A. "Long acting" in relation to NSAlDs and other anal- 

of metoclopramide and about 200-1000 mg of naproxen gesics shall mean a pharmacokinetic half -life of at least 

sodium or equivalent doses of other NSAIDs in a pharma- 50 about 2 hours and preferably 8-14 hours. Particular prt- 

ceutically acceptable carrier. Dosages for a given patient can ferred analgesics are flurbiprofen with a half -life of about 6 

be determined using methods wefl known in the art. hours; ketoprofen with a half-life of about 2 to 4 hours; 

The Making of Tablet Dosage Forms naproxen ((+(s)-6-methoxy-a-methyl-2-naphtbaleneacetic 

The combination of metoclopramide and an analgesic acid) and naproxen sodium with half-lives of about 12 to 15 

may take place in a single layer tablet or other solid dosage 55 hours and about 12 to 13 hours respectively; oxaprozin with 

form. A bi- or multi layer tablet of the type described in this a half-life of about 42 to 50 hours; etodolac with a half-life 

invention relieves nausea, improves gastrointestinal motib'ty of about 7 hours; indomethacin with a half-life of about 4 to 

which enhances the speed of absorption of the NSAID, and 6 hours; ketorolac with a half-life of up to about ^9 hours; 

provides an enhanced therapeutic effect against migraine nabumetane with a half-life of about 22 to 30 hours; mefe- 

symptoms in patients. 60 namic add with a half-life of up to about 4 hours; and 

In a bilayer configuration, one portion of the tablet piroxicam with a half-life of about 4 lo 6 hours. If an 

contains metoclopramide in the required dose and apprc^ri- analgesic does not naturally have a half life sufGdent lo be 

ate exdpients, agents to aid dissolution, lubricants^ fillers, long acting, it can be made long acting by the way in wtash 

etc., and is, preferably, designed to dissolve to 90% ooinple- it is formulated. 

tion in the stomach in less than about 10 minutes^ thus 65 B. "Therapeuticafly effective amount" shall mean the 

increasing gastrointestinal motflity and controlling nausea. dosage of drug that provides the specific pharmacological 

The effect of the r^id availability of metoclopramide is to response for which the drug is admimstered in a significant 
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number of subjects in need of such Ireatmenl. It is empha- mg/day. Patients weighing less than 60 kg are advised not to 
sized that migraine headache is not weH understood and the exceed doses of 20 mg/kg. Doses for other uses are also 
etiology of particular migraines vary, as does the response to limited to 1200 mg per day to divided doses, particularly 2, 
particular drugs. Thus reference to "qaedlic pharmacologi- 3, or 4 times daily. 

cal response for which the drug is administered in a signifi- 5 Ketorolac is usefully provided in tablets of 10 mg and as 
cant number of subjects in need of such treatment" is a a sterile parenteral preparation for injection in 15 mg/ml and 
recognition that a "therapeutically effective amount,** 30 mg/ml dosage forms. Oral doses of up to 40 mg, and 
atUninistered to a particular subject in a particular instance particularly 10-30 mg per day and parenteral doses up to 
will not always abort a migraine attack or relieve an actual 120-150 mg per day have been useful in the amelioration of 
migraine headache, even though such dosage is deemed lo pain. 

"therapeulicaUy eflFectivc" by those skilled in the art. It is lo Nabumetane may be provided in tablets of between 500 
be further understood that drug dosages are, in particular mg and 750 nag. Daily doses of 1500^2000 mg/day after an 
instances, measured as oral dosages, or parenteral or inhaled initial dose of 1000 mg are of particular use. 
dosages or with reference to drug levels as measured in Mefenamic acid is particularly useful when contained in 

iS capsules of about 250 mg. For acute pain such as migraine, 
Metoclopramide hydrochloride monohydrate is conve- an initial dosage of 1 to 1000 mg and particularly about 500 
niently provided in conventional tablets of 5 and 10 mg, as mg is useful, though other dosages may be required for 
a solution of 5 mg/5 ml and as an injectable solution of 5 specific subjects. 

mg/ml. Although metoclopramide is not recognized by the Meclofenamate sodium is provided as capsules of 50 mg 
FDA as an effective agent for the treatment of migraine, 20 and 100 mg. Daily doses of up to 400 mg may be used, 
practitioners find doses of at least 10 mg by injection i.m. or Typically a patient wiD take 50-100 mg every 4-6 hours, 
intravenously lo be useful for the treatment of the nausea One particular group of long acting NSAIDs that may be 
accompaDyiog migraine. Oral doses of 10-20 mg are less used are the cyclooxygenase-2 ("COX ^**) inhibitors, for 
useful because it takes longer for therapeutic blood levels to example: celecoxib, rofecoxib, meloxicam, piroxicam, JTE- 
bc reached, resulting in a stower onset of action, 25 522, L-745,337, or NS398, or pharmaceutically acceptable 

Dosages of analgesics wiD be adjusted by physicians salts thereof. JTE-522, L-745,337 and NS398 are described, 
based upon clim'cal factors. Nevertheless, some generaliza- inter alia, in Wakitani, et al., Jpn. J. Pharmacol. 78:365-371 
tions can be made. Indomcthacin should be useful when (1998); and Panara,etal.,B/:/.P^armflco/. 116:2429-2434 
present in tablets in a range of from about 25 lo 75 mg, when (1995). the amount present in a tablet or administered to a 
present m suppoatories at about 50 mg, arid when in oral 30 patient will depend upon the particular COX-2 inhibitor 
suspensions at a concentration of about 25 mg/5 ml. A being used For example, piroxicam may be present at 10 to 
typical daily oral dosage of indomethadn is three 25 mg 20 mg per tablet. Celecoxib may be administered lo a human 
doses taken al intervals during one day. However, daily in an amount of from about 100 mg to about 500 mg or 
doses of up to about 150 mg are also useful in some subjects. preferably, in an amount of from about 100 mg to about 200 
Sustained release dosage forms of indomethacin are also 35 mg. 

available and provide longer lasting blood levels than con- D. "Effective local gastrointestinal concentration" shall be 
ventional tablets. In particular, a 25 mg sustained release understood to mean a dosage of metoclopramide that pro- 
dosage form can be used as an altemaUve to 25 mg three duces local improvement in gastric motility, with particular 
times daily or 75 mg twice daily can be substituted for 50 mg reference to the pykwic sphincter in subjects undeigomg a 
three tunes daily. 40 migraine attack. While displaying variance from subject to 

Ibuprofen is convenienUy provided in tablets or capicts of subject, effective local gastrointestinal concentrations 
50, 100, 200, 300, 400, 600, and 800 mg and as a suspension exhibit a peak blood level of from about 1 to about 150 
of 100 mg/5 ml. Daily doses ^uld not exceed 3200 mg and ng/ml in 20 minutes. 

doses should be individualized. 200 mg-800 mg may be E. «Co-timely" as to metoclopramide/analgesic combina- 
particularly useful when given 3 or 4 times daily. 45 tion drug therapy ishaH mean administration of an analgesic 

Fhirbiprofen is usefiil when in tablets at about 50 to 100 while metoclopramide is present or becomes present, in an 
mg. Daily doses of about 100 to 500 mg, and particularly effective local gastrointestinal concentration. In a preferred 
about 200 to 300 mg total are usuaUy effective. embodiment of co-timely drug administration, both drugs 

Ketoprofeo is particularly useful when contained in cap- are administered in a single oral um't dosage form, 
sules in an amount of about 25 to 75 mg. Daily doses of so F. "Coordinated" in the practice of the present invention 
about 100 lo 500 mg, and particulariy about 100 to 300 mg refers to the sequential administration of metoclopramide 
are usefiil, as is about 25 to 50 mg every six lo eight hours. and at least one drug, preferably an NSAID, wherein the 

Naproxen is particularly useful when contained in tablets metoclopramide is available in an effective concentration at 
of from 250 to 500 mg, and in oral suspensions of about 125 the gastrointestinal tract of the subject within 1 to 30 minutes 
mg/5 ml. For naproxen sodium, tablets ofabout 275 or about 55 after administration (preferably in 5 minutes or less and, 
550 mg are particularly useful. Initial doses of about 100 to more preferably, in 3 minutes or less). At least one analgesic 
1250 mg, and particularly 350 to 800 mg, are also useful should be initially available at a therapeutically effective 
with doses of about 550 mg being generally preferred. level in 5 to 60 minutes after administration. The thcrapcu- 

Oxaprozin is notable for having a pharmacokinetics half- tically effective level of the analgesic ^uld not be attained 
life of 42-50 hours and a bioavailabihty of 95%. It is 60 until after metoclopramide k present at an effective local 
usefully provided as caplets of 600 mg. Dafly doses of 1200 gastrointestinal concentration. - 

mg have been found to be particularly usefiil and daily doses To establisb the sequential dissolution of dosage forms* 
should not exceed 1800 mg or 26 mg/kg. The lowest standard USP dissohition methods and apparatus are useful, 
effective dose should always be used. In humans, the peak blood levels of naproxen sodium 

Etodolac IS usefully provided in capsules of 200 mg and 65 produced by the invention often occur at least 15-30 min- 
300 mg and in tablets of 400 mg. Useful doses for acute pain utes more qwckly than with standard USP tablets of 
are 200-400 mg every 6-8 hours, not to exceed 1200 naproxen sodium. Furthermore, migraine symptom relief 
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will occur statisticaUy more quickly and more often than rate; cold extremities; tingling; flushing; feelings of neck or 
with standard USP tablets of naproxen sodium. chest pressure, tightness, or heaviness; dizziness; hot or 

Hie time to peak plasma levels for particular NSAIDs is burning sensations; muscle pains; discomfort in the extremi- 
as follows: flurbiprofen peaks in about 1 to 2 hours; keto- ties; and frank angina or discomfort of cardiac origin. Thus, 
pFofen peaks in about one-half to 2 hours; naproxen and 5 "SVS-minimized" shall mean the substantial absence of 
naproxen sodium peak at about 2 to 4 hours and 1 to 2 hours SVS upon administration of an therapeutically effective 
re^ctively; oxaprozin peaks at about 3 to 5 houis; etodolac amount of an anti-migraine preparation, 
peaks at about 1 to 2 hours; indomethacin peaks at about 1 L. "Initial migraine relier shall be understood to be the 
to 4 hours; ketorolac peaks at about one-half to 1 hour; reduction or abolition of migraine symptoms during the fiist 
nabumetane peaks at about 25 to 4 hours; mefenamic peaks lo few hours of an attack and particularly during the first 6 
at about 2 to 4 hours; meclofenamate peaks in 0.5-1 hours; hours. 

and pirbxicam peaks at about 3 to 5 hours. M. "Relapse headache" variously and interchangeably 

G. "Rapid availability^ as to metoclopramide in an oral termed a "rebound," "relapse," "recurrent," "foDow on," or 
dosage form shall be understood to be essentiafly the com- "secondary" headache shall mean headaches experienced by 
plete solubilization of metoclopramide from the dosage form 35 migraine patients after having experienced initial relief. A 
within 30 minutes and preferably within 5 minutes from relapse headache may occur during the next 1 to 24 hours, 
ingestion. Qearly, an oral dosage form of metoclopramide N. "Unit dosage form" shall mean single drug adminis- 
which is liquid at the time of administration would also tration entity. By way of example, a single tablet, capsule, 
represent a "rapid availability" form. dragee, or trochee (oral unit dosage forms), suppository, or 

H. "Non-vasoaclive" shall mean the substantial absence 20 syringe combining both metoclopramide and an NSAID 
of demonstrated direct activity (either dilation or would be a unit dosage form. Administration of the unit 
constriction) at therapeutic doses on either kxral or systemic dosage fonn will result in blood levels of the NSAID 
arterial or venous blood vessels. Migraine attacks are asso- required to produce a therapeutic effect within about the first 
dated with dilation of blood vessels in the head, and relief hour after do^ng and will still be present at least about ^12 
of a migraine headache has been associated with a reduction 25 hours after initial dosing, and in particular instances, for as 
of such vasodilation. long as about 24 hours after dosing. Blood levels of the 

I. "5 HT agonist vasoactive agents** refers to a class of 5 metoclopramide establishing effective local gastrointestinal 
HT agonists with selective or non-selective vasoactivity on concentration wiU be present within the first hour and should 
blood vessels including sumatriptan and all compounds persist in measurable quantities for at least about 2-6 hours, 
either structurally and/or pharmacologicaUy similar to it, 30 A particular type of unit dosage form is an "acid-base 
ergotamine and all compounds either structuraUy andt/or storage stable" unit dosage form. "Add-base storage stable" 
pharmacologically similar lo it, and other serotonin agonists unit dosage form shall mean a unit dosage form of meto- 
that exert a vasoactive effect. Metoclopramide, while having clopramide (a Lewis base, whether in the form of a free base 
mim'mal 5 HT agonist activity is excluded from the defini- or as an add salt) and analgesic in which the potency of 
tion of 5 HT vasoactive agents because of its insignificant 35 either active ingredient is not reduced by more than about 
activity on blood vessels at therapeutic doses. 15% in 21 days storage at ambient temperadire (15-20 

"Ergots" refers to derivatives of 6-methylergoline. This degrees C), or by more than about 5% in 14 days. Addic 
includes forms with a substituent in the p configuration at analgesic drugs are well known in the art and are exempli- 
position 8 and a double bond in ring D. Particular note is fied by ai^irin. A"non-addic analgedc" is a compound that 
made of the amide derivatives of d-lysergic add, a group of 40 has a pK„ of 7 or above when dissolved in water, e.g., 
compounds which contain a double bond between C9 and celecoxib, pK„=ll.l 

CIO. Many pharmaceutically active members of this class A "unifbnn-coated unit dosage form** shall mean a unit 
contain a methyl or hydioxymethyl gioup at positk>n mim- dosage form wherein the coaling containing metoclopra> 
ber 8, and are termed clavine alkaloids. Additional note is nude remams unhanged within the Emits of between 85% 
made of ergocomine, ergocristine, a-ergocryptine and 45 and 115% with a relative standard deviation of no more than 
P-ergocryptine, and ergonovine. Synthetic derivatives about 6.4. 

include dihydroergotamine, dihydroergocristine, O. "Enhanced therapeutic effect" in the context of this 
bromocriptine, the amides <^ lysergic add (such as lysergic invention ^all mean that the initial rch'ef of migraine 
add diethylamide, and lysergic add hydroxybutamide). symptoms will occur more quickly aixl/or more extensively . 
Also induded arc products of the metbylation of the indole 50 with the combination of two agents compared to the same 
nitrogen of lysergic add hydroxybutamide, which is methy- doses of each component given alone, or that less than 
sergide. "Serotonin agonists" refers to drugs which bind to standard doses of one or both components can be combined 
and stimulate serotonin receptors (e.g., 5 HT-1, 5 HT-2 to provide relief of migraine symptoms at least comparable 
c^ )* in speed and extent to that achieved with standard doses of 

J. "Migraine," imless otherwise ^)ecified, will be under- 55 either agent, 
stood to include the subset of headaches characterized by While the experienced clinidan is able to monitor and 
unusually severe, unilateral, throbbii^, headadje pain, usu- adjust dosages for each subject relative to the severity of the 
ally perasting for 4-72 hours and often inchiding one or migraine attack and the presence of side-effects, generally 
more of the foDowing symptoms: nausea, vomiting, send- available information on maximum common daily dosages 
tivity to hght or sound. Migraines are sometimes preceded 60 of NSAIDs is useful as a guideline. In particular instances, 
by an "aura" and visual "scotoma." however, exceeding these "maximum" doses is the thcra- 

K. "Supra-vasoartive syndrome" or SVS shaD mean that peutic choice of the medical professional. Maximum daily 
grouping of adverse reactions and clinical findings generally doses in milfigrams is as follows: flurbiprofen 300^ kelo- 
Ihought to be due to excessive vasoactivity remote from the profen 300; naproxen 1500, naproxen sodium 1375; 
intended site of action. SVS comprises one or more of the 65 oxaprozin ISOO; etodolac 1200; indomethadn 150 lo 200; 
following symptoms and clinical findings: elevated blood ketorolac 120 mg ijo. and 40 oral; nabimietane 200(^ 
pressure; reduced blood pressure; increased or reduced heart mefenamic add 1000; and piroxicam 20. 
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P. "Non-^ikiDg" metoclopramide peaks shaD mean a clopramide and the analgesic. For example, naproxen 

plasma concentration of metoclopramide which remains sodium (the more easily absorbed form of analgesic) is a 

within the limit of variation of its mean value for two or crystalline solid that is freely soluble id water of neutral pH. 

more consecutive time points. As seen in FIG. 5, adminis- Metoclopramide hydrochloride is also freely soluble in 

tration of unit dosage forms of the present invention pro- 5 water. The basic salt of metoclopramide intimately mixed 

duced Doo-spiking peak circulating levels of metoclopra- with acidic naproxen sodium crossreacts in a matter of days 

mide. The data was obtained from 10 healthy volunteer causing reduction in tablet potency of about 5% in two 

subjects. On day 1, the subjects were administered one tablet weeks and about 20 to 23% or more in three weeks at 

of 500 mg naproxen sodium and S mg metoclopramide ambient temperature. Thus, separation between the compo- 
prepared as described in the Examples section. On daiy 4, jo nent active ingredients is advantageous and can be achieved 

two such tablets were adminislered. Venous blood samples by including either or both active ingredients in barrier 

were collected in Li* heparin tubes at the times shown. Red coated form. Suitable barrier coating materials for naproxen 

and white cells were then separated, and the supernatant sodium include OpaDry as applied in combination with 

deproteinated. The supernatant was then assayed for water for irrigation and talc. Other materials are shellac^ 
naproxen and metoclopramide and validated with reference 15 bydroxypropyl methylcellulose phthalate, polyvinyl acetate 

standard by 40 times recrystallization. phthalate, and cellulose acetate phthalate. Thin coatings, on 

Q. "Higli stability" in reference to sustained metoclopra- the order of about 25-250 microns, retard the availability of 

mide plasma levels shaU mean less than a 10% deviation naproxen by no more than about 5 minutes, while substan- 

(p^i'^mox) from the mean over a 15 minute period within 6 tially extending storage life of the combined formulation, 
hours of administration. Without being bound by any par- 20 

ticiilar theory, it is beb'eved that by combining metoclopra- Example 2 
mide with an analgestc, and particularly a long-acting 

NSAID, one can achieve an enhanced therapeutic effect Tablet Formulation^ 

within the first 6 hours after dosing and a lower incidence of ^ - * n j -ji j- » • 

relapse headaches for the fcsl 2^18 hours. Ftohemion:. 25 ^.w L£^TJ^^1^I ifj'^^^w'^ ^^ 

Ihis^ect may be achievable with less than standard dose^ S^f' l^S k. '"^'.^T'T^ .^'^ 

«,i««»r^f.K-> ^ .17 » »u naproxen sodium 500 mg. The tablet consists of a first layer 

oioncorDothoftbesetherapeut]cagents.For example, the . /t-ix -ru « 

^ L» *i £t *t. * J J J f . , -J (11) and a second layer (13). The first layer (U) contams 

combmation of 1^ than standard doses of metoclopramide ^^^^^^^ ^ ^ ^^^^^ J ^^^^^ 

and naproxen sodium may result m fewer gastrDintesUnal throughout a matrix (16) of pharmaceuU'caUy accept- 
complications such as bleeding, ulceraUon, dyspepsia, 30 ^^j^ fiUer^exci ents bindiri a ents d* te tsTaud 

heartburn, constipation, and dizziness, drowsiness, and , . • ♦Ja.^h °i ' agen , ismeganis^ 

. , , , , *^ J, lubncants (collectively, "first earner malenal**). The second 

Jt' ""^T" somnolence. ^ (13) ojJtoclopramide (14) uniformly dislrib- 

.ft ^l^tlessness, faugue, and e^apyramidal symp- „^ ^Ja^ a matrix (17) of pha JaceuticanJ accept- 

toms mctodmg mvoluntaiy movements of .he hmte, faaal ,ye fiHeiT exdpients. b&K&g agents. disintegrLts, L 

gnmaces, torticolhs, etc. due to the metoclopramide. 35 h.bricaDts(coUectively: "second cLer materia^. A phar- 

EXAMPLES maceutically acceptable tablet coating (18) surrounds the 

active ingredients and carrier materials. Dotted line 15 

Example 1 represents the interface between the two layers which arc 

Tablet Formulation #1 separately molded, poured, compressed or otherwise formed 

. A variety of combinations of metoclopramide and anal- ^ ^7 co^'P^ff ion or other tablet forming means, 

gesic can be made into a single dosagp form (e.g., tablet, TT^efij^c^ermatenal and the second carrier matenal may 

capsule, suppository) consisting of one or more layers. In ^ ^'^^^ ^ ^""^ 

this example, a sequentially and rapidly dissolving single *° one embodiment, the metoclopramide portion may be 

layer tablet of metoclopramide, 8 mg, is combined with 45 ^ effervescent formulation which, upon addition to water, 

naproxen sodium, 500 mg. Referring to FIG. 1, this single becomes a liquid, and the NSAID, e.g., naproxen, remains in 

layer tablet contains naproxen sodium in crystalline form (2) ^orm. Tablets may be in the form of a single lozenge, 

and metoclopramide (4), each uniformly distributed or may form nuinerous coated beads or granules (with 

throughout a matrix. (Q of pharmaceutically acceptable particular reference to sizes within the 4 to 12 sieve range) 

fillerSi, excipknts, binding agenls> disintegrants, and lubri- 50 as a slurry in the effervescent sohition. A number of 

cants (collectively, "carrier materiaT). A pharmaceutically tableting techniques arc described in Pharmaceutical Dos- 

acceptable tablet coating (8) surrounds the active ingredients Forms and Drug DeBvery Systems, Ansel et al^ Sixth 

and carrier materials. Carrier material ^ould be present in (WilKams & WiBdns, Media Penn,, 1995) the teachings 

an amount of between 50 and 2000 mg, and preferably of whidi are incorporated herein by reference, 

between 500 and 1,000 mg. Prior to compaction in a tablet, 55 u u 1 

each crystal of naproxen sodium may opticmally be coated Exampk 3 

with exdpienL Tablets may include mkrocrystaliine ceUu- ^^^^^ Formulation #3 
lose and magnesium stearate. For example, naproxen 

sodium may be coated with bydroxypropyl methylceUuIose A particular example of a tablet in which metoclopramide 

2910 and polyethylene 8000. A core bulking agent such as 60 is in an effervescent matrix separated from analgesic is as 

lactose may be used in preparations together with a polymer follows: 

film coating such as Opa^ray® K-1-»210A or Opadry® A. Metoclqjramide: Metoclopramide in the form of an 

YS- 1-4215 (trademarks of Cokrcon, West Point, Pa.). acid salt is prepared in a particle size of from about 4 

Povidone and talc may also be used as bulking agents for the lo 10 . mesh size (4.76 mm to 2.00 mm) formed by 

tablet core. 55 moistening bknded powders and passing them through 

Tablet stability is compromised in instances in which a screen or granulaton In this manner, 60 mg of 

there is an '^acid-base inoompatibilit/' between the meto- metoclopramide are combined with 250 gm of a. mix- 
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ture of: 200 gm dried dibasic sodium phosphate; 477 (''uDifonn -coated unit dosage form'*). Coating should be 
gm sodium bicarbonate in dry powder; 252 gm tartaric uniform to between 85% and 115% of the intended dosage 
add in dry powder; and 162 gm citric add mondby- with a relative standard deviation of 6.4 or less. With 

pancoating methodology, it is important to control pan 

B. Naproxen: 500 mg of naproxen sodium are compacted 5 speed, movement of tablets across the tablet bed, spray 
as granules with: povidone k-29/32 (23.6 rag); micro- temperature and spray coverage relative to the entire pan. 
crystalline cellulose, NF (105.9 mg); croscarmellose Tablets sticking to each other or to the pan during coating 
sodium, NF, (13.5 mg); talc (27 mg); and magnesium will reduce uniformity. Thus, it is advantageous to apply a 
stearate (5 mg). coating material that docs not readily stick to the pan, and to 

C. The metodopramide granules and the naproxen arc agitate tablets ("agitating rotation") during coating such that 
combined into a two-layer tablet as described in tablets do not stick to each other. Employing a coating pan 
Example 2. with baffles offers agitating rotation of the tablets being 

Exam le 4 coated. A coating that does not cause tablets to stidc to each 
^ j5 other during agitating rotating in a coating pan is termed an 

Tablet Formulation #4 "adhesion reduced" coating. An example of an additive that 

may be used to produce an adhesion reduced coating is talc 

FIG. 3. depicts another example of a sequentiaUy and (at least 18%, preferably at least 20% and most preferably al 

rapidly dissolving bilayer tablet in which metodopramide least 24% of the dry weight of the metoclopramide- 
hydrochlonde (8 mg) is combined with naproxen sodium ^ containing outer portion). 
(500 mg). Referring to the figure, the bilayer tablet consists 

of a first layer (311) and a second layer (313) having an I^G. 6 depicts an apparatus for coating tablets. A rotating 

exterior portion (317) and an interior portion (319). The fiist coating pan (602) is partially filled with tablet cores to be 

layer (311) contains naproxen sodium granules in crystalline coated. In .the embodiment shown, screen panels (6©4) 

form (312) uniformly distributed throughout a matrix (316) ^ facilitate air drculation, and baffles (608) placed on the 

of pharmaceutically acceptable fillers, exdpients, binding coating pan walls agitate tablet cores during rotation. Spray 

agents, disintegrants> and lubricants (collectively, "first car- nozzles ((612) and (614)) leading from a spray mixture 

rier matcriar*), to form a core. The second layer (313) reservoir, and pump means spray coating throu^ an inlet 

contains metodopramide hydrochloride in crystalline form (^1®) <>ver tablet cores. An air source (618) introduces 

(314) uniformly distributed throughout the exterior portion -q drying air into the coating pan firom a heating and pumping 

of layer (313), wherein (317) comprises a matrix of phar- source (not shown). Air exits Ihipugb a vacuum outlet (62(^ 

maceutically acceptable tablet coating. A tablet coating *s well as through screen panels (604). The coatmg pan is 

(317) surrounds both the second layer as well as the layer of agitated by a rotating means (622). 
naproxen and carrier material (311). Dotted line (315) rep. ^ preferred method of making tablets is to coat NSAID 

reserits the mterface between the extenor portion (313) and 33 cores, particulariy naproxen cores, with an atomized coating 

the mtcnor portion (319). This interface may comprise ^^^^^ ^ ^ores are in a rotating pan. Although not 
titanium dioxide camauba wax, sheDac ceUulose acetate ^ any particular apparatus, suitable devices are the 

phthalate ortbe^mce. Interior portion (31^) may comprise Driacoater/Vario 500/600 (Driam USA, Spartanburg, Pa.) 
about 2 to 3% of the coatmg matenal of (313) and separates j^^h as the 460 Bink spray gun minks 

Ae naproxen layer or core from the metodopramide. As ^ Manufacturing Company, Franklin Park I1I.)1 Using two 
depicted^ diagrammaticaUy ui HG. 3, the portion of the ^bout 10 to 12 inches apart and 4 to 8 ^dies 

coating layer below Ime (31^ is compnsed of the same above the tablet bed shouM produce a suitable coating when 
coatmg matenal as matnx (317). This architecture separates ^re rotated at a speed of 14 to 16 ipm. It is paifeilarly 

the acidic naproxen finom the basic form of metodopramide. important to maintain tablet movement in the pan to avoid 

The naproxen-containing portion ol tablets may be sepa- 45 tablet stickiog and enhance coating uniformity, 
rately molded, poured, compressed or otherwise formed and 

joined by compressk>o or other tablet forming means. It is Example 5 

then spray coated with a material absent metodopramide, 

e.g., HPMC, triethyl dtrate, and 1102 applied in an aqueous v ui ♦ c 1 ♦ • /^^ . 1 • ^ r-i 

spray. Cbatings of 1 to 10%, and preferably 2 to 3%7of the 50 Tablet FonnulaUon ^ OMettx^ 

total coating weight are usefiiL Later, a second ^ray coating oa ed I ablet) 

which inchides metodopramide hydrochloride is applied .^^^ ^ ^^^j^ unifonn^coated unit dosage 

and serves to further se^egate metocloprai^e from fonn has metoclopram^e as a film in the outennost porti^ 

TsTrnfeSw^^^ ^^""i"' of ^he tablet andlparated fkom the naproxen so6i^m. THe 

to 55%, preferably 42 to 47% and most preferably about 55 fi„al Ublet fonnulation by weight is as foDows: 
45%); titanium dioxide (3 to 8%, preferably 4 to 6% and / 
roost preferably about 5%); triethylcitrate (0.05 to 03%, 

preferably 0.07 to 0.2% and most preferably about 0.1%); 

talc (17% to 35%, preferably 21 to 27% and most preferably a. mctodopnumdc hydrochloride 8 mg 

about 24%; and metodopramide (10 to 40%, preferably 20 go mctoctepraimdc-aMitaiiimg coaling 

to 30% and most preferably about 26%). The metoclopra- SS^<S°^'^^ V^*" 

mide hydrochloride may be sounded in coating solution conteimng coaung dry 

that is applied to a core consisting of about 100-1000 of hydroxypropyl metfa^cenDlose 45% ± 5% 

naproxen sodium, and preferably about 500 mg. tiumnmi dioxide 5% * 2% 

ftepanm-OD of a lablel of FIG. 3 requires particular « ^^^Sl^ VellH* 

attention to the application of metodopramide in such a talc 24% ±1% 

manner as to maintain acceptable tablet dosage uniformity 
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tivity lo light and sound. She is adnainistered a single oral 
-continued (single layer) tablet containing metoclopramide (8 mg) and 

naproxen sodium (250 mg). Her symptoms start to diminish 
within one hour and, by three houis> she is completely 
symptom free. No relapse over the next 48 hours is reported. 



(ii) metoclopramide free coating - 




(in percentage of total 




taUet dry weight) 




hydroxypropylmethytcellulose 


9% 


titanium dioxide 


1% 


trietbyl citrate 


2% 


B. n^oxencore 




naproxen sodium 


'500 mg 


povidone k-29/32 


23.6 mg 


DiicrocrystalUne cellulose, MR 


105^ mg 


oroscannellose sodhim, NF 


13S 


talc 


27 mg 


magnesium stearate 


5 mg 



Example 8 

Second Treatment Example 

An adult female migraineur complains of a migraine 
attack with typical symptoms: migraine headache, nausea 
and sensitivity to light and sound. She is administered a 
single oral (bilayer) tablet containing metoclopramide (16 
mg) and naproxen sodium (500 mg). Her symptoms start to 
diootinish within one hour. By three hours, ^ is completely 
symptom free and has no relapse over the next 48 hours. 
To prepare a two layer tablet as in HG. 3., particular 
attention is paid to the application of the film coating. Example 9 

Naproxen cores are placed in the coating pan with bafQes in 

place and with a rotation i^>eed of about 14-16 rpm. From 20 Third Treatment Example 

two spray guns mounted about 4 to 8 inches apart and 10 to , • . . r ^ . ^ . 

12 inches above the tablet bed, atomized metoclopramide- ^ symptoms as m the patients of Example 7 and 

freecoatingmixtureissprayedovertherotatingpanuntirthc presented by a male, 25 years of age. Upon oral 

cores increase from about 2% to about 3% in weight. admmistration of a smgle layer tablet contaimng 16 mg of 
Continuous drying is perfonned by air input at about 65* 25 ""ctoclopramide and 1000 mg naproxen sodium the same 
C.±5\ and with an exhaust temperature of 45* C±5**. ^ obtained. 

Spraying pressure when the atomizer is set at 2.0-4.0 yields The metoclopramide and NSAID combined compositions 
a spray particle size of about 10 ftm to about 200 /ad and of this and the previous examples may conveniently be 
averaging about 50 /an. prepared at several unit dosage form strengths, e.g., 8 mg 

After the initial coating step, tablets are again i^ray 3Q metoclopramide/500 mg naproxen sodium; 16 mg 
coated in the rotating bafiQed pan, but now with a metoclopramide/500 mg naproxen sodium; 8 mg 
metoclopramide-contaimng coating material until the tablet metoclopramide/250 mg naproxen sodium; 16 mg 
weight increases from about 8 to about 10% over the weight metoclopramide/250 mg naproxen sodium, 
of the naproxen core. For example, sufiBcient spraying may 

be performed to apply 8 mg of metoclopramide to each Example 10 

tablet. 35 

After graying is complete, tablets are examined for Fourth Treatment Example 

uniformity in keeping with the requirement of a "uniform- * j. 1. * t 

coated unit dosage form." Testing the content of metodo- ^ ^^"'^l^ migrameur complains of a migraine 
pramide HQ should confirm that the metoclopramide in the attack consistmg of typical symptoms: headache, nausea and 
coating of each tablet is between 85% and 115% of the ^ sensitivity to light and sound. She is administered a tablet 
calculated dosagp with a standard deviation of no more than prepared according to Example 5 containing metoclopia- 
6.4. r>^^ (S mg) and naproxen sodium (500 mg). the naproxen 

moves from the stomach into the duodenum within 5 min- 
bxampJe 6 ^£ dosing. Her symptoiiis start to diminish within one 

ExaminatioD of Tablet Dissolution Hme 45 hour and by three hours she is completely symptom free. No 

A comparison of dissolution limes was made between unit relapse occurs over the next 48 hours, 
dosage forms. Dissolution was determined by USP appara- 

tus #2 for which, 70-80% represents essentially total dis- Example 11 

solution (unless stirrer speeds are markedly increased). Data 1 o*« ^ ™- , • ^- 

is presented in FIG. 4 for 50 Chmcal Study of Pbarmacokmedcs 

(1) na{HY>xen sodium and metoclopramide HCI, each in a The absorption and elimination kinetics of a single dose 

separate layer but with the metoclopramide in a coating of a metoclopramide/naproxen preparation, "MT 100," (16 

film (see Example 5) mg metoclopramide hydrochloride and 500 mg naproxen 

(ii) naproxen sodium and metoclopramide HCI in a single sodium) was compared to naproxen sodium alone (500 mg); 
matrix not acid-base stable, but newly made; and 55 metoclopramide hydrochloride alone (16 mg^ and two 

(iii) naproxen sodium and metoclopramide HCI in a angle tables of MT 100 in a randomized, four-period, cross-over 
matrix not acid-base stable, after 14 days storage at Phase I study. Twenty-four healthy vohinteeis (14 females 
ambient temperature (15**~20** C). and 10 malesX aged 20-55 years, received each of the four 

Essentially complete sohibilization of metoclopramide treatments. Blood samples for determination of plasma 

from the oral dosage form was observed within about 5 conc«itrations of naproxen and metoclopramide were col- 

minutes (usmg 0.01 M to 0.1 M HQ) for the tablet of lected at the following times: 0,10, 20, 30, 40, 50, 60, 75 and 

Example 4. 90 minutes, and 2, 4, 6, 12, 24, 48 and 72 hours post dosing. 

Example 7 Standard pharmacokinetic parameters were calculated, 

17 t including maximum plasma oHicentrations over the entire 
l^irst Treatment Example ^ sampling phase (OoQax), time to attain maximal plasma 

An ' adult female migraineur complams of a migraine concentrations (Tmax), and area under the plasma 

attack with typical symptcxns: headache, nausea and sen^- concentration-time curve (AUCI-time 0 to infinity). 
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For metoclopramide, dose proportionality was shown in 
comparing the kinetics (AUCl and Cmax) of a single dose 
of MT 100 with 2 tablets of MT 100 (see Table 1 below), 
lime to maximal concentration was unchanged between 
doses. Cmax and AUCl were slightly less than dose pro- 
portional for naproxen concentrations. This finding is likely 
due to increased clearance at the higher dose of MT 100, as 
naproxen is known to be highly protein bound and renal 
elimination can increase once binding sites have been satu- 
rated. 

TABLE 1 

Pbannacokiiietic of a Single Dose of 
MT 300 and 2 Tiiblets of NfT 100 



10 



IS 



NTT 100 fl t^h) 



MT 100 (2 tabs^ 



PK Paramaer 



AUa lA«*hr/mL] 
Cmax Ifig/mh] 
Tknax[hr) 





NAP2 


MC> 


NAP2 




643 


1292 


1278 


1934 




58.4 


96.9 


116.1 


151.6 


20 


132 


0.72 


136 


0.80 





'Metodopramide 
^Ni^roxen 

As a result of its gastric pro-kinetic effects, it was 
expected that metoclopramide might speed the absorption of 
naproxen when the two were debVered together in the 
coordinated-release MT 100 dosage form. As shown in 
Table 2, this was demonstrated based on a comparison of 
plasma naproxen levels for a single MT 100 tablet vs. those 
for the tablet containing naproxen sodium alone. The pres- 
ence of metoclopramide resulted in an earher Tmax (by 
approximately 30 minutes) and a slightly higher maxima] 
plasma naproxen concentradon. 

TABLE 2 

PhaimacoMnctics of Naproxen in MT lOO 
Veism Naproxen Sodium 



25 



30 



35 



PK Parameter 



MTIOO 



NapiDXCD Sodium 



Cmax [/^mL] 
Tmax [hr] 



96.9 
0.72 



84.4 
1.20 



The phaimacokinedcs of MT 100 showed ao increased 
Cmax for the metoclopramide and naproxen in the female 
subjects, with the Tmax remaining relatively constant (Table 
3). 



45 



TABLES 



PbannaooIoDetics of MT 100 bv Gender 




NAP in MT 100 


MC in AfTlOO 




fl tab) 


(1 tab) 


PK Parameter 


Male Female 


Male Female 


Cmax Iftg/mhl 


88.8 102.7 


39-4 71.9 


Tmax {bi) 


0.75 0.70 


1.20 1.40 



In genera], all doses of MT 100, naproxen and metoclo- 
pramide were well tolerated in this study. 

Example 12 

Phase ni dinical Study of Efficacy 

One thousand sixty-four m^aine patients participated in 
a phase III, randomized, single>dose, double-blind, parallel 
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group study designed to compare the safety and efficacy of 
MT 100 (16 mg metoclopramide hydrochloride and 500 mg 
naproxen sodium) versus its individual components of 
naproxen sodium (NAP) and metoclopramide hydrochtoride 
(MC). The randomization schedule was imbalanced by 
design and resulted in 422, 428, and 214 patients being 
treated with MT 100, NAP, and MC, ieq)cctively. The MC 
group functioned as the placebo group for comparative 
purposes since MC was demonstrated in an earlier phase II 
study to be without sigqificant effect on pain variables. 

Several measures were used to assess response, inchiding 
'"sustained response," defined as a reduction of moderate or 
severe pain to no pain or only niild pain at 2 hours without 
a return to either moderate or severe pain or the use of rescue 
medicine over the next 22 hours. "Complete response," was 
also calculated and is defined in the same way as sustained 
response with the exception that it ignores the use of rescue 
medicine. Other measures included assessments of pain 
intensity differences (PID) and sum of pain intensity differ- 
ences (SPID) at each time point, total pain relief (TOTPAR) 
at each time point, sustained pain free status, response 
(reduction of moderate or severe pain to no or mild pain) at 
each time point, use of rescue medicines^ nausea relief and 
time to nausea relief, as well as assessments of other 
migraine symptoms at each time point. Relapse, defined as 
the recurrence of headache pain to moderate or severe levels 
in patients who had attained either no or mild pain status at 
2 hours, was also recorded. 

MT 100 was superior to MC (placebo-equivalent) with 
respect to pain relief (PID, SPID, TOTPAR) beginning at 
one hour after dosing and continuing throughout the remain- 
der of the 24 hour follow-up period. MT 100 was also 
superior to MC as measured by the sustained response rate, 
complete response rate and the sustained pain fi^ee rate. MT 
100 was also superior to MC with re^ct to the 2 hour pain 
relief rate, pain free rate and for most other efficacy variables 
except those associated with nausea rehef. 

Compared to NAP, MT 100 was superior with re^)ect to 
pain measures. Sustained re^>onse arid complete response 
were higher for MT 100 than for NAP. The long lasting 
benefit of MT 100 over NAP was confirmed by the superi* 
ority of the MT 100 24 hour SPID score and 24 hour 
TOIPAR score. Consistent with its longer duration of 
action, there were significantly fewer patients requiring 
rescue medicine, and the time to rescue was significantly 
longer in the MT 100 group. Fifty percent fewer 2 hour 
responders with MT 100 had a return to either moderate or 
severe pain score within 22 hours compared to NAP. 
AdditionaUy, greater nausea relief was seen at one hour with 
MT 100 vs. NAP as evidenced by higher nausea relief 
scores. 

Adverse events were uncommon and there appear to be no 
differences in the incidence of any adverse events between 
groups. Only somnolence and diarrhea were reported by 
more than 2% of patients in any treatment group. In general, 
MT 100 was extremely well tolerated. 

What is claimed is: 

1. A pharmaceutical composition in unit dosage form 
suitable for oral admin^tration in the treatment of migraine 
headache, comprising; 

(a) metoclopramide in an amount effective to increase 
gastric motility in a patient; and 

(b) a non-addic analgesic in an amount effective to reduce 
or eliminate pain associated with said migraine bead- 
ache; 

and wherein said unit dosage form is substantially firee of 
any 5 HT agonist vasoactive agent. 



